Cultures of sputum or cough swabs were obtained every 2 months from these patients and if three consecutive cultures during a period of at least 3 months were positive for PA, the patient was defined as having persistent colonisation with PA.
Recurrent pulmonary infections account for most of the morbidity and mortality' in cystic fibrosis (CF).
Chronic colonisation with Pseudomonas aeruginosa (PA) is particularly likely to occur and is strongly associated with poor lung function.2 3 High titres of precipitating antibodies to PA correlate with poor prognosis,2 4and circulating immune complexes (IC) demonstrated by a variety of methods5-8 correlate both with PA infection7 and poor lung function.9 10 Based on this evidence, it has been suggested that circulating IC may cause localised type III hypersensitivity reactions in the lungs and so produce secondary lung damage in CF.5 710 To investigate this hypothesis of lung damage mediated by circulating IC we have measured them in the sera of 69 CF patients and analysed them for the presence of PA antigens using an immune complex splitting assay. We then studied the relationship between such complexes, lung function, and chronic PA colonisation by analysis of variance to examine whether the association of circulating IC with poor lung function is causative.
Patients and methods
Sixty-nine CF children who were bled for a previous study and who have been reported3 were studied.
Their ages ranged from 2 to 15 (mean 9) years. Lung function data from that earlier study included forced expiratory flow at 25 % vital capacity (FEF25), measured from a maximal expiratory flow volume curve, and residual volume to total lung capacity ratio (RV/TLC), measured by whole body plethysmography. These were the most sensitive measures of airflow obstruction and hyperinflation in the earlier analyses. 3 Cultures of sputum or cough swabs were obtained every 2 months from these patients and if three consecutive cultures during a period of at least 3 months were positive for PA, the patient was defined as having persistent colonisation with PA.
Blood samples from these patients were separated at room temperature within 2 hours of collection and the sera were stored in aliquots at -70°C. 
The number of valid cases for each correlation is shown in brackets.
***P<0.005, **P<0.01, *P<0.05. hypergammaglobulinanaemia was similar to that with circulating IC and, therefore, no independent direct relationship was established between either of these immunological phenomena and pulmonary disease. Conversely, we were unable to confirm the reported association of good lung function and subnormal immunoglobulin concentrations2' when the effect of infection was taken into account.
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PA colonisation is the main factor associated with poor lung function.23 Such pulmonary damage could be the effect of exotoxins, proteases, or any of the immunological mediators of inflammation.22 It is also possible that pulmonary damage could result from in situ formation of IC, but our data suggest that circulating IC are not important. However, serum levels of IC in our CF children seemed to be lower than those seen in series which included adults5 6 8-10 for whom the situation may be different. There was a significant correlation of serum IgA with RV/TLC even when the latter was adjusted for the influence of PA; we interpret this as the effect of other infections. The findings of this study therefore strengthen the view that PA colonisation is of critical importance in CF. 
